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Gefitinib in Combination With Paclitaxel and 
Garboplatin in Advanced Non-Small-Celi Lung Cancer: 
A Phase III Trial — INTACT 2 

Roy S, Herbstr Giuseppe Giacconc, Joan H SdiiWcr, Jto/ wW B. Natate, Vincent Mtfter, 
Christian Mancgoti, Giorgio $ca S lwtH f Rafad Rffsdl, Ira Otift James A, Rccvcs> Michael iC Wolf, 
Annma A Krcbs, Steven D. Averbmh Judith & Ochs t John Grous> Abderrahim Pandi t 
and David HI Johnson 
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Pmctfnical studies indicate that gefirinrb Onma, ZD1 339; AstraZensca, Wilmington, pa an orally active 
Qpidarma! growth factor receptor tyrosine Kinase inhibitor, may enhance antitumor efficacy of cytotoxics 
and combination with paclitaxel and carboptatin had acceptable tolerability in a phase I tneL GeMimb 
monotherapy demonstrated unparalleled antitumor oetMty for a biologic agent, wkh less toxicity than 
docetaxel in phase H trials in refractory, advanced non-small-cell lung cancer (NSCLQ. This phass w, 
randomized, ptecebocontrolied, doubir^blind trial evaluated gelftfnib plus paclitaxel and carboplatm in 
chemotherapy-najve patients with advanced NSCtC, 

^emsTe d ce1vec?%cHtaxel 225 mg/m* and carboplatin area under concentraiionrtime ourve of 6 
mo/mirVmL (day 1 ever/ 3 weeks) plus gefitmlb SCO mgfa gefltSnfb 250 ro#d. or placebo After a 
maximum of six cycles, dally gefitinib or placebo continued until disease progression^ End points 
included overall survival, time to progression OTP), response rate (RFtt, and safety evaluation. 

MoSfof 1 037 patients were recruited. Baseline demographic characteristics were welf balanced. Thar© 
was no dffefence in overall survival (median. 8.7, 9,8, and 9.9 months for gefitinib 500 mg/d, 260 mg/d 
and piacebo, respectively; P « ,64), TTP, or HH between arms, Expected dose-reiared diarrhea and skin 
toxicity were observed in geHtinlb-treated patients, with no new significant/unexpected set ety findings 
from combination with chemotherapy. Subset analysis of patients with adenocarcinoma who receded 
a 90 days' chemotherapy demonstrated sxatistlcally significant prolonged survival, suggesting a gef m\b 
maintsnance effect, 

G&mb showed no added benefit In survival, TIP, or BR compared with standard chemotherapy alone. 
This large, placeba-controiled trial confirmed the favorable gofitinib safety profile observed in phase 1 and 
11 monotherapy trials. 

j Clin Oncol 22:735-794. ©2004 by American Society of Clinical Oncology 



Lung cancer is the most common cause of 
cancer death worldwide [l). Current first- 
Itiie chemotherapy options for patients with 
advanced non-smaJl-ccli lung cancer 
(NSCLC), Stick as the combination of a plat- 
inum-based agent with paclitaxel, gemdtab- 
inc, vinorclbinc, or docctaxd, have substan- 
tial toxicity and seem to have reached a 



plateau in terms of efficacy, A randomized 
study by the Southwest Oncology Group 
showed that paclitaxel with carbopiadn has 
similar efficacy to vinoretbine with cisplatin 
(median survival, 8 months for both regi- 
mens; 1-year survival* 3S% and 36%, re- 
spectively) [2], More recently, a study by the 
Eastern Cooperative Oncology Group found 
that four different p!atinum*based regimens 
had similar errlcades (3]. Clearly, improve- 
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rncnt on these existing treatments for advanced NSCLC k 
needed, requiring the development of new agents with a dif- 
ferent mechanism of action and an improved safety profile 
compared with chemotherapy. 

The orally active epidermal growth factor receptor 
(EGFR) tyrosine kinase inhibitor gefitinib (Iressa, ZD .1839; 
AscraZeneca* WOmtngton, DE) blocks signal transduction 
pathways implicated in the proliferation and survival of 
cancer cells [4], Four phase I studies have shown that 
gefitinLb is generally Weil tolerated, with evidence of antitu- 
mor activity in a range of tumors including NSCLC 15-8), 

Observations and phdrioacokincdc data from these trials 

identified two doses for furdier study; gefitinib 250 mg/d is 
higher than the lowest dose at which clinical response was 
seen, and 500 mg/d is the highest dose level to be tolerated 
long-term by most patients. Two large phase II gefitinib 
monotherapy studies (Ircssa Dose Evaluation in Advanced 
Lung Cancer [IDEAL] 1 and 2) in patients with pretreated 
advanced NSCLC further confirmed that this agent was 
generally well tolerated and produced durable, clinically 
significant antitumor activity (response rates for gefitinib 
250 mg/d were 18.4% and 11,8% for IDEAL 1 and 2, respec- 
tively), v/ith improvement in disease-related symptoms ob- 
served in approximately 40% of symptomatic patients 
(9-1 1). These response rates for patients receiving second- 
line and higher therapy were encouraging particularly 
when considered in the context of the retrospective analysis 
by Massareiii et al [12], in which the response rate declined 
with each line of therapy (second Unc r 16.3%; third line, 
2,3%}* The most frequent drug-related adverse events ob- 
served in these two trials were skin rash and diarrhea, which 
were generally mild (grade 1 and 2), The results of random- 
ized studies are awaited. 

There is a strong rationale for combining gefitinib with 
standard chemotherapy agents. In preclinical studies, ge- 
ntinib enhanced the efficacy of cytotoxic agents against a 
range of human tumor xenografts; including lung cancer, 



regardless of BGFR expression [13,14], A small phase I 
study of 24 patients with chcmothcrapy*na'fvc T advanced 
NSCLC showed that ge&tinib in combination with paditaxel 
and cafboplatin was well tolerated, with no clinically signifi- 
cant pharmacokinetic drug-drug interactions [15], Together, 
these prcdimcal data, data from gefidnib single-agent trials, 
and the favorable xolerabihty data from the phase I trial of nib 
combination supported phase in 'investigation. 

The Ircssa. NSCLC Trial Assessing Combination Treat- 
ment (INTACT) 2 was a randomized* placebo-controlled 
trial of paclitaxel and carboplatin with or without gefitinib 
in chemotherapy-naive patients with advanced NSCLC. 
This global muiticemer study was conducted mainly (80%) 
in the United States; INTACT 1, a parallel global trial that 
evaluated the combination of gefitinib with gemcitabine 
and cisplatin* was conducted mainly in Europe. The results 
of INTACT 1 are reported elsewhere [l6]. The primary 
objective of INTACT 2 was to determine overall survival 
and the secondary end point was time to progression. Ad- 
ditional end points included objective response rate, dis- 
ease-related symptom and quality-of-Hfe outcomes, and 
adverse-event profiling. 
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Eligibility Criteria 

Prcticntswcrc assessed by physical examination and history to 
ensure that eligibility criteria were met* Entry criteria included 
histologically confirmed NSCLC (cytologic specimens obtained 
by brushing, washing, or needle aspiration of a defined lesion were 
acceptable)* unresectable stage TTI or *V disease, no prior chemo- 
therapy, age 3S 18 years, and performance status 0 to 2, Exclusion 
criteria included the presence of mixed NSCLC or sn*all»cell lung 
cancer* brain metastases chat were newly diagnosed or had not 
been treated with Surgery ox radiation, previously treated CNS 
metastases or spinal-cord compression in the absence of clinically 
stable disease, less than 2 weeks since radio therapy* unresolved 
toracity from prior radiotherapy or incomplete healing from 
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Table 1, F'Mtonl Characteristics 
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surgery, evidence of severe systemic disease, greater than trace 
blood or protein on repeat urinalysis, absolute neutrophil count 
less than 2,000//jlL, WBC« less than 4>(WQ//xt > platelet* lets than 
lOtyOOOfytX, scrum bilirubin greater than 1.25 times the upper 
limit of reference range (ULRR); ALT or AST greater than 2S 
times ULftR (> five time* ULRR in the presence of liver ractasra- 
ses), serum creatinine greater than L5 times ULRR, pregnancy or 
breast- feeding* and hypersensitivity to mannitoi, corticostef oids» 
H 3 -antagonist& antihistamine^ or agents formulated with 
poiyoxyethyiated castor oiL 

All patients gave written informed consent and approval 
was obtained from the ethics committee at each trial center. 
The study followed the Declaration of Helsinki [17] and &ood 
eHmeal practice guidelines. 

Trial Design 

All patients received chemotherapy (intravenous paclJtaxef 
225 mg/m 2 over 3 hours on day 1 of a 3-Week cycle immediately 
followed by intravenous carboplaun area under concentration/ 
time curve [18] of 6 mg/nun/mL over 15 to 30 minutes on day I) 
and were randornized to receive either oral gefitinib at 250 or 500 



mg/d or daily oral placebo (Fig 1). Chemotherapy was continued 
for six cycles in the absence of disense progression. Thcrotftcr* 
patients were maintained on gcfltmib or placebo until disease 
progression or drug intolerance. 

Before randomisation, patients Were stratified according to 
weight loss in the previous 6 months 5% v > 5%), disease stage 
(III v IV), performance status (0 or 1 v 2)» and the presence of 
measurable disease (yes v no). 

Statistical Analysis 

The trial was governed by a steering committee of IOTaCT 
principal investigators. The ongoing safety review and interim 
analyses were conducted by an Independent Data Monitoring 
Committee. The first interim analysis was for safety* to rule out a 
detrimental survival effect for gefitinib early in the trial, 

Getxdnib was compared with placebo on an tatenr-to-treat 
basis with respect to overall survival The study was designed to 
have 90% power for a two-sided overall significance level test of 
the hypothesis that gefidnlb Increases survival relative to placebo, 
given a hazard ratio of Assuming a I -year survival rate of 30% 
in the placebo arm, in line with the data available at the time of 
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protocol writing* this hazard ratio equates \o an increase in median 
survival of 23 months for both gc-fitfnJb arms. The final analysis of 
overall. survival was planned to include 750 events. Based on the 
study design assumpri ons, 1 ,029 patients were required. 

At th« final analysis, an adaptive survival analysis procedure 
was used That tested cither for a positive or negative gefidnib 
dose-response relationship, based on prospective criteria applied 
to the observed data. A survival trend test (global ordered lop-rank 
(GOLrsnk) test), in which the hypothesis was no effect versus the 
specific ordering of placebo, gefitimb 250 mg/d, and gefitinib 500 
mg/d, was used for a positive dose-response, whereas pairwisc 
log-rank tests would be used for a mixed dose-response [19]- To 
preserve an overall two -sided 5% significance level, and to account 
for the of a survival trend tet at the second interim analysis, 
simulations with the adaptive procedure were used to calculate 
a nominal significance level of 4,4% for the final analysis. 
According to prospective criteria for the adaptive procedure, 
the final analysis used a survival trend test to compare survival 
between the treatment arms. 

A posthoc multivariate analysis with eight prcspedficd prog- 
nostic factor* at trial entry (disease stage HI v IV; performance 
status 0 or 1 v 2; weight loss in prior 6 months & 5% v > 5%; sex; 
histology? presence or absence of metastases to bone, Iivcr> or 
brain) was performed to assess which variables were predictive of 
improved survival. 

fn a posthoc subgroup analysis, stratification and prognostic 
factors {disease stage III v IV; performance status 0 or i vl; weight 
loss in prior 6 months 5% v > 5%; presence or absence of 
metastases to bone, liver, or brain) and subgroups of sex, time on 
chemotherapy, and histology were analyzed in a univariate model. 
An unadjusted Cox proportional hazard test was applied to the 
overall survival data for each subgroup to estimate the hazard ratio 
and 95% CI for the treatment comparisons of geJitimb 250 or 500 
mg/d versus placebo, 

Assessments 

Overall survival and time to progression Were assessed from 
the date of randomization to the date of death (any cause) and the 
dale of objective disease progression (death was considered a 
progression event in patients who died before disease progres- 
sion), respectively. Patients without documented death or objec- 
tive progression at the time of the final analysis were censored at 
the date last known to be alive! or their last objective tumor assess- 
ment, respectively. 

Tumor response was evaluated according to Response Eval- 
uation Criteria In Solid Tumors, the revised version of the Inter- 
national Union Against Canoer/WHO criteria [20]- 

During the trial* snd for 30 days after the last dose of gefirinib 
or placebo, patients were monitored for adverse events, graded 
according to the National Cancer Institute Common Toxicity 
Criteria (CTC) version 2,0. Hematology and biochemistry assess- 
ments were performed 7 days before the date of randomization 
and at each clinic visit. Analysis of other end points* such as 
symptom improvement rate, quality of life, and correlation of 
EGFR with survival, is ongoing and will be reported separately. 



Patients 

In total* 1>037 patients were recruited between May 
2000 and April 2001, approximately 80% of whom were in 



the United States. The baseline characteristics of the. pa- 
tients were similar in each of the three treatment groups 
(Table 1). Most patients (approximately 80%) had meta- 
static stage IV disease, and more than 50% of patients in 
each group had adenocarcinoma. Approximately 20% of 
patients in each of the treatment groups are confirmed to 
have continued receiving chemotherapy after withdrawal 
from the study, 

Bffic&cy 

At each interim analysis* the Independent Data Moni- 
toring Committee made recommendations to continue the 
trial.. A total of .725 events (246, 232, and 247 events for 
gefitinib 500 mg/d, gefitinib 250 mg/d, and placebo, respec- 
tively) were observed for survival and 637 event? (l7&, 2I5> 
and 244 event*, respectively) for time to progression, with a 
minimum follow-up of 12 months for suzvival and 6 
months for all other end points. 

At the final analysts, neither dose of gefitinib improved 
overall survival when added to pactitaxel and carboplathi 
compared with paclitaxel and caiboplatm plus placebo 
(GOUftfik P = .6385), Median survival was 8,7. 9.8, and 9.9 
months in the gefitinib 500 mg/d, gefitinib 250 mg/d, and 
placebo arms, respectively (Fig 2A). The 1-year survival 
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Gefrtlnlb + Fodliaxel/Corboptatin in NSCLC 



Tabl e Z Unadjusted Cox FroporrlonBl Hazard Model: Sun/ivsl by Subgroup (iTT populmioM 
™ Placebo vGetitWb 2*0 mg/d Plecebo v GefKmib &00 mgg 
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rates were 37%, 4l%> and 42%, respectively. Similarly there 
was no statistically significant difference between the three 
groups in median time to progression (4.6, 5.3, and 5.0 
months, respectively; GOLrank P = ,0562; Fig2B). 

In the posthoc multivariate analysis performance sta- 
tus of 2, weight loss, and bone and liver metastases were 
significant (P < ,05) predictors of worse survival outcome. 
Survival diffeten ces were also seen for sex and brain metasta- 
ses. For the posthoc univariate analysis, generally similar pat- 
terns were observed In each of the subgroup analyses* showing 
no overall difference between treatment groups (P > .05, not 
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significant; Table 2)/f here was no survival advantage in any of 
the subgroups when gefinnib at any dose was added to chemo- 
therapy However* there was a trend toward Improved survival 
in the subgroup of patients with adenocarcinoma who had 
received chemotherapy for at 90 days (patients would have 
received at least the median number of chemodierapy cycles) 
in the gefitinib 250 mg/d arm (P « .05; Fig 3), suggesting a 
possible effect of gentmib monotherapy as maintenance ther- 
apy. Although tliis trend continued for other subgroups (Tabic 
3), the numbers were too small to yield statistical significance. 
Complete responses were rare, observed in 0.6%, 2.6%, 
and 1,2% of patients in the gefitinib S00 mg/d, gentimb 250. 
mg/d, and placebo arms, respectively, and overall response 
rates were 30.0%, 30,4%; and 28.7%, respectively, demon- 
storing no statistically significant efficacy difference be- 
tween treatment arms. 

Duration of Therapy, Dose Adherence, and 
Dose-Intensity 

Patients receiving gefidnib 250 mg/d or piocebo had a 
longer duration of therapy than those receiving gentinib 
500 mg/d (Table 4). Similarly the number of gefitinib dose 
interruptions and reductions was highest in the gefitinib 
500 mg/d arm and similar in the gefitinib 250 mg/d and 
placebo arms. There was a high overall adherence to ge- 
jStinib, and the median dose-intensity for both paclitaxd 
and carboplathi was similar in all treatment arms (Tabic 4). 
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Safety and Toterabitity 

Most adverse events occurred during combination 
treatment and many were attributed to chemotherapy* The 
safety profile of gefitinib from the monotherapy phase of 
rhe trial was similar to that seen in the phase Ft program. 
The most common adverse events were gastrointestinal, 
skin-related, and hematologic in nature. The incidence of 
acne and rash by grade is shown in Table 5; most of these 
events were miid (grade I or 2), Hematologic adverse events 
occurred with similar incidence in all three treatment 
groups* consistent with the toxicity profile of chemother- 
apy. Gefitinib did not seem to exacerbate these toxicities, 
Interstitial lung disease (ILD)-type events were experienced 
by 1,5% T 2.1% and 0,9% of patients in the gefittnlb 500 
mg/d» gefitinib 250 mg/d> and placebo arms, respectively, 
<vnd die incidence of dyspnea and other pulmonary adverse 
events such as cough and pneumonia were generally similar 
across treatment arms (Table 6), For those adverse events 
considered ro be drug-related (possibly related to gefitinib 
or placebo) » there was a gefitinib dasc-rcsponsc relationship 
for skin and gastrointestinal events (Table 7)* The most 
frequent grade 3 or 4 drug-related adverse events were 
diarrhea and rash, which occurred at a higher incidence in 
the gefitinib 500 mg/d arm than in the gefirinib 250 mg/d or 
placebo arms (Table 7), Statistical analysis of prespedfied 
adverse events during the chemotherapy phase revealed no 
difference between treatment arms except for diarrhea (P < 
.0001 for gefitinib 500 rng/d vgentinib 250 mg/d or placebo; 



P ss ,0011 for gefitintb 250 mg/d v placebo), defined skin 
events (P ~ -0001 for gefitinib 500 mg/d v gefitinib 250 
mg/d; ? < .0001 for gefitinib 500 mg/d or gefitinib 250 
mg/d v placebo), and GTC grade 3 and 4 infectious events 
(predominantly sepsis and febrile neutropenia, rather than 
any specific or localized infections; P ■ not significant for 
gefithiib 500 mg/d v gefitinib 250 mg/d; P = .0099 for 
gethimb 500 mg/d v placebo; P » ,022 for gefitinib 250 mg/d v 
placebo). No adjustments were. made to the P values in these 
analyses to take account of the multiple comparisons. 

Posthoc analyses were performed ro assess the survival 
statu* for patients with specific rash and diarrhea events. 
The first analysis was performed in a subgroup of patients 
with any CTC grade event with Coding Symbols for a 
Thesaurus of Adverse Reaction Terms of acne, rash, or dry 
sldn. The second analysis was performed in a subgroup of 
patients with CTC grade & 2 events (specifically acne, rash> dry 
skin, and diarrhea), Neither posthoc analysts showed a differ- 
ence in overall survival between the three treatment groups- 
Only six deaths were considered to be drug-related: 
three patients in the gefitinib 500 mg/d arm fsudden death, 
intestinal obstruction, and dehydration plus kidney fail- 
ure); one in the gefitinib 250 mg/d arm (pulmonary embo- 
lus); and two in the placebo arm (sepsis and cerebral vascu- 
lar accident). The type of adverse events leading to 
withdrawal were similar in all three treatment groups, the 
most common being diarrhea. Fewer patients discontinued 
therapy because of adverse events (any cause) in the ge- 



T«b1ft a, Duration or" Therapy, Dose Adfroronco, and Doso-lmonsfty 




Gefttinib 500 mg/d 
(n - 342] 


Gefitinib 250 mg/d 
in « 3*2) 


Placebo 


'"O'M 

Modtoft duration of (jofitirub/plocobo tbompy, days 
Dose interruption, %* 
Doeq reduction, %" 

JModjan.dtqse adherence, % , , 

Chemotherapy 
Median no. of chemotherapy cycles 
Pectatel median dpSEi-mtensiHy, "ft 
Ct»r oop latin mediae dose-In tensity, % 


55,0 
28.9 

, $2.2 _ ,. 

95-3 


26,3 
B.Z ! 

... 98.9 , 

5 
96,0 
07.4 


13B 
20,6 
3.Z 

_ 89.5..,. 

6 
96,1 


NOT£, DatB fire for population asiiocssbto tot safety. 

"Percentage of patients with at least one dose Interruption of reduction, 



Joutj^^ or Cutf kaL Otfwixxnf 



Informatfon downloaded from Joo.ascopubs.org and provided by Nervteno Medical Science SRL on July B, 2008 from 
Copyright © 2004 by the ArnQffcan Society of Clinical Oncology, All rights reserved. 



Gatitiftlb + PoeHtaXot/CpfbDplotin In NSCLC 



Tahb 5. Skin Reactions by Gracte 



|n=*3^ <n - 342} {n « 3*1) 



Rash ' ' 



None 


25.0 


40.0 


55,1 




32,2 


40,4 


32,0 


Grado 2 




is.e 


n,4 


Grade 3 


11.1 




1.5 


Grade a 


o-o, „ 




o... . 


Acne? 








None 


73.1 


79-0 


00.6 


Grade 1 


10,5 


14,0 


. . 7.3. 


Grado 2 


11.4 


S,1 


2,1 


Grode 3 




0,9 


0 


Grade d 


0.6 


0 


0 


"B«¥f orTcr* 








None 




33.e 




Grado 1 


33,0 


42,1 


33,7 


Grade 2 




19,6' 


13.9 


Grade 3 


13,7 


" 4,7 


1.5 


Gradj3 r f T .. ri „ 


0.0 


i<h(iii o 


. J iim 



fitinib 250 mg/d and placebo groups (10.5% and 7.9%, 
respectively) than in the gentinib 500 mg/d group (22,5%), 

HasMaaiaiHi^ 

This large, randomized, placebo- controlled trial examined 
the efficacy and safety of getorub in combination with 
paclitaxel and carboplatin for the front-line therapy of ad- 
vanced NSCLC. The data from 1,037 patients demonstrate 
that combination of conventional chemotherapy with ge- 
fitioib did not improve patiem survival* disease-free sur- 
vival, or response rate compared with chemotherapy given 
alone. Results with gefMnib 250 mg/d were similar to those 
in the placebo arm, whereas gefitirub SCO mg/d tended 
toward a worse outcome, although it was not statistically 
different from placebo. Median survival was 8.7, 9.8, and 
9.9 months in the genttaib 500. mg/d, gentinib 250 mg/d s 
and placebo arms* respectively. These result* are disap- 
pointing and surprising m view of recent results obtained 
with the phase IT studies of single-agent, gentinib in recur- 
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rent NSCLC (IDEAL 1 and 2). Tumor response rates of 
1L8% to HA% and a clinically meaningful symptom im- 
provement of approximately 40% were reported [9,11]. 
However, in contrast to the current study in chemotherapy- 
naive patients the phase II studies recruited patients with 
recurrent or refractory disease after prior chemotherapy 
regimens that included platinum. It has yet to be deter- 
mined whether this difference in patient population alone 
influenced the lack of additional response seen in our study. 
It could be speculated that recurrent NSCLC uses EG¥R 
ligands as potential survival factors after platinum-based 
chemotherapy, as it has been reported that EGF stimulates 
production of the survival factor vascular endothelial 
growth factor [21*22]. Recent results show that two phase 
IE trials of first-line erlotinib in combination with standard 
chemotherapy in patients with metastatic NSCLC did not 
meet their primary end point of improving overall survival. 

The current results are also surprising given the strik- 
ing results reported for gefMnib in combination with che- 
motherapy in animal models [13,14]. Given our findings, 
the relevance of animal models to human cancers should be 
carefbEy examined, as experimental preclinical results fre- 
quently do not translate to the clinic One factor is the lower 
doses of chemotherapy agents often used in animal models 
to observe a synergy with biologic therapies. We used the 
maximum therapeutic dose of carboplatin and paclitzrxel in 
this human trial, which might have negated this effect, 
Another limitation is related to tumor implantation in the 
animal models. Rather than orthotopic tumors, most re- 
searchers use subcutaneous ectopic tumor implants, which 
arc devoid of interaction with the true microenvironment 
of Jung cells, and this could specifically alter tumor growth 
in vivo and perhaps the response to these agents [23,24]. 
Additionally, many of these cells arc implanted only a short 
time before the start of therapy, which is, of course, much 
different from the human situation. These unrealistic 
growth patterns may also alter the response to therapy. 
Interestingly, the subset analysis of adenocarcinoma pa- 
tients who received 90 days of chemotherapy suggests 
that patients receiving gentinib 250 mg/d who completed 
therapy had some long-term survival benefits, indicating 
that gefttjnib might be effective as a cytostatic agent in 
humans, maintaining tumor regression after chemother- 
apy This may be due to the ability of gentinib to block 
EGFR- dependent survival pathways or possibly due to en- 
hancement of apoptosis. However, this was not seen to the 
same significant extent in INTACT i [16]. These analyses 
were done posthoc and suffer from selection factors. Fur- 
thermore, as many analyses were performed for different 
subgroups, it is possible that observed effects could have 
appeared by chance alone. Perhaps the best use of gentinib 
in vivo will be in sequence with chemotherapy, This hy- 
pothesis can be tested in randomized trials, and plans are 
underway to initiate such trials. Several options exist, in- 
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eluding first-line gefitinib followed by chemotherapy, ge- 
fitinib maintenance therapy after response to chemother- 
apy or radiotherapy, or ndjuvaw gefitinib after surgery or 
radiotherapy for early-stage discaae- 

Thls trial was the first placebo-controlled study to ad- 
dress the question of gefitinib safety, and it confirms the 
safety profile from phase I and II monotherapy trials. Diar- 
rhea and skin toxicity were milder and less frequently re- 
ported in die 250 mg/d dose group than in the 500 mg/d 
group. The frequency of other gastrointestinal side effects 
was relatively low and similar to the placebo arm- With the 
■exception of mild- to-moderate diarrhea and skin-related 
events* the gefitinib 250 mg/d arm exhibited a safety profile 
similar to the placebo arm, Recently, 1LD has been reported 
for four of 3 8 patients treated with genu nib for NSCLC, two 
of whom died [25]. The same incidence was nor seen in this 
randomized controlled study. In which the incidence of 
ILD-typc events was similar in all treatment arms. The 
favorable tolerability of gefitinib is further supported by the 
high overall dose adherence. In addition, no change of the 
expected chemotherapy-related toxicity was observed in the 
gefitinib-treaKd arms. Other than dosc-rcsponsc effects, no 
predisposition factors for gefitinib toxicity were identified, 
and it can be concluded that gefitinib 250 mg/d has an 
acceptable safety profile when administered alone or in 
combination with chemotherapy* Similar results were seen 
in the INTACT 1 study [16). 

Another possible explanation for the lack of a survival 
difference seen in this study is that patients were not se- 
lected on entry for sensitivity to the study agent (in large 



part because a sensitivity assay does not yet exist). High 
expression of EGFR has been associated with lower relapse- 
free and overall survival rates in several malignancies in 
retrospective studies [26], However, sensitivity to anti- 
EGPR therapy does not seem to be correlated with expres- 
sion of this receptor [27]> and conflicting results regarding 
the relationship between receptor expression and the effi- 
cacy of gefitinib have been reported [14,28-31], It is possible 
that only patients with upregulated signal transduction 
pathways along the EGFR axis, such as the Aict pathway, 
might benefit. Patient selection was important in the use of 
trastmumab in metastatic breast cancer, where a positive 
result with chemotherapy was seen in the subgroup of pa- 
tients who had significant overexprcssion of the target [32]. 

At this time there is no standard method to detect 
EGFR, HER2, and their phosphoryiated forms. Evaluation 
of the biology of NSCLC tumors treated with gefitinib Is 
currendy underway to identify the targets and mechanisms 
of response and resistance to therapy. Results from the 480 
samples collected from patients enrolled in this study wOl be 
provided in a separate report. Exploratory analysis of tumor 
biopsies taken from patients in the IDEAL I and 2 trials 
used a reproducible immunohistochemical assay to esti- 
mate the correlation of EGFR membrane staining intensity 
(no, weak, moderate, or strong staining [0> 1-K 2*h 3*K 
respectively]) with the probability of objective tumor re- 
sponse or symptom improvement, with the null hypothesis 
that membrane staining intensity is not predictive of clini- 
cal outcome [33,34]. The mean proportion of cells staining 
2+ or 3+ was 313% for patients with response and 37.5% 
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for those without response. Furthermore, in both IDEAL 
trials, five (15%) of 34 patients had response with less than 
10% detectable staining. The mean percentage with 34* 
staining was 32,1% for patients with and 22.8% for patients 
without symptom improvement. Therefore, the results of 
tills analysis did not reveal a consistent association between 
BGPR membrane staining and either objective response or 
symptom improvement. 

Although the current INTACT 2 study did not show 
superior efficacy when gefitLmb was added to paelitaxel and 
carboplatin, the overall safety profile of gentimb was con- 
firmed.- These data contribute to a better understanding of 
the optimal use of geflumb as monotherapy in refractory 
disease and potentially in sequence with chemotherapy for 
previously untreated patients with NSCLC. 

» — i . 
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